The Presence of Calcitonin Gene-Related Peptide and Its Receptors in Rat, Pig and Human Brain: Species Differences in Calcitonin Gene-Related Peptide Pharmacology.
The aim of present study is to investigate the binding characteristics of non-peptide calcitonin gene-related peptide (CGRP) receptor antagonists (i.e., gepants) in the brain membranes of rat, pig and human. The interaction of available gepants with the CGRP receptor was studied in the brain membranes of 3 different species using a radioligand competitive binding assay. In addition, the distribution of CGRP and its receptor component receptor activity modifying protein 1 (RAMP1) in rat cerebellum and cortex was explored using immunohistochemistry. All gepants, except SB268262, displaced 100% of the radioligand specific binding in the brain tissue of all 3 species and showed highest affinity for CGRP receptors in human brain as compared to rat and pig brain membranes. Furthermore, radioligand binding studies revealed the presence of higher CGRP receptor density in human cerebellum compared to human cortex. The morphology, size and density of CGRP immunoreactive cells suggest that all cerebral cortical neurons were positive for CGRP. Slender receptor immunoreactive fibres were found spanning through the entire cortex. CGRP immunoreactivity was displayed in the cell soma of cerebellar Purkinje cells and in large neurons in the medial cerebellar nucleus. RAMP1 was found on the surface of the Purkinje cells and in parallel fibres, indicating presence in the granule cell axons. Cerebellum and cerebral cortex are rich in CGRP and CGRP receptors, which can be antagonized by gepants. However, all gepants display higher affinity for human CGRP receptors as compared to rat and pig CGRP receptors. Furthermore, human cerebellum seems to express higher density of CGRP receptors.